Effect of processing and formulation variables on the stability of a salt of a weakly basic drug candidate.
The effect of some processing and formulation variables on the stability of tablets containing a crystalline salt of a triazine derivative was studied. The salt has a relatively low melting point and a low microenvironmental pH due to the weakly basic nature of the parent compound (pKa = 4.0). This compound decomposes through acid-catalyzed hydrolysis. A full factorial design was used to study the effect of three variables on tablet stability: aqueous wet granulation, ball milling of the salt and filler prior to manufacturing, and the inclusion of sodium carbonate in the formulation as a pH modifier. In addition to the factorial design experiments, a batch of tablets was prepared by wet granulation, using sodium bicarbonate as the pH modifier. Stability of the drug in tablets was evaluated at 40 degrees C/75% relative humidity (RH) and at 40 degrees C/ambient humidity. Stability of tablets was adversely affected by wet granulation. However, stability was greatly improved by wet granulation in the presence of sodium carbonate. While sodium carbonate enhanced drug stability in the tablets, regardless of the manufacturing process, wet granulated tablets were more stable than tablets containing sodium carbonate and prepared without wet granulation. Similarly prepared tablets by using sodium bicarbonate were remarkably less stable compared with those containing sodium carbonate. The use of sodium bicarbonate as a pH modifier resulted in only marginal enhancement of tablet stability, suggesting that a higher microenvironmental pH than that provided by sodium bicarbonate is needed to maximize stability. Despite the low lattice energy of the salt and the potential for disruption of salt crystallinity by mechanical stress, milling did not appear to have an adverse effect on tablet stability under the current experimental conditions. This study shows that selection of the proper manufacturing process, in conjunction with the appropriate pH modifier, could be critical to dosage form stability.